2,4-Diphenyl-5-methyl-6-(2,3-dimethylphenyl)-pyrylium tetrafluoro-borate (6):
Tetrafluoroboric acid (4.6 g, 27.1 mmol, 52% ethereal solution) was added at 70 o C to a solution of benzylideneacetophenone (6.0 g, 28.6 mmol) and 2,3-dimethylpropiophenone 3 (2.32 g, 14.3 mmol) in 10 mL of 1,2-dichloroethane. The reaction mixture was heated for 6 hours and was subsequently allowed to cool down to room temperature. The red solution was diluted with Et 2 O (150 mL) and a dark yellow oil was formed. The Et 2 Ophase was decanted and the residue was dissolved in CHCl 3 (10 mL). Subsequently, Et 2 O was added until a yellow precipitate was formed, which was filtered off. This procedure was repeated 2 more times. The yellow solid was stirred for overnight in Et 2 
2,4-Diphenyl-5-methyl-6-(2,3-dimethylphenyl)-phosphinine (1):
2.74 g (11.0 mmol, 3 equiv.) of P(SiMe 3 ) 3 was added drop wise at room temperature to a stirred solution of 7 (1.6 g, 3.65 mmol) in 15 mL of acetonitrile. The resulting dark reaction mixture was heated to T = 85°C and subsequently refluxed for 6 h. After cooling to room temperature, the volatiles were removed under vacuum. The residue was dissolved in CH 2 Cl 2 and added to an appropriate amount of silica gel (ca. 3 g).
Evaporation of the solvent was followed by flash chromatography over neutral alumina Alternatively, 1 was synthesized from pyrylium salt 7 and P(CH 2 OH) 3 . To a solution of 7 (3.55 g, 8.1 mmol, 1 equiv.) in dry pyridine (20 mL) was added P(CH 2 OH) 3 (1.8 g, 14.6 mmol, 1.8 equiv.) at room temperature. The solution was heated to T = 125ºC and stirring was continued for 3 h. Subsequently, the orange solution was concentrated to 50% of its original volume and degassed water (5 mL) was added. An orange solid was formed, which was isolated by decanting the liquid layer. The remaining solid was washed with a mixture of water and methanol (each 5 mL, 2×) and subsequently with methanol (5 mL, 1× 
Phosphabarrelene (9):
To a suspension of phosphinine 1 (177. 
Reaction of 9 with (S)-[PdCl{C 6 H 4 CH(Me)NMe 2 }] 2
To a mixture of stereoisomers of 9 (11.1 mg, 0.025 mmol) was added (S)- Intensities were integrated with EvalCCD [5] using an accurate description of the experimental setup for the prediction of the reflection contours. The reflections were scaled and corrected for absorption using the program SADABS [6] (correction range 0.41-0.74). 4756 Reflections were unique (R int = 0.0492), of which 3791 were observed [I>2σ(I)]. The structure was solved with automated Patterson methods using the program DIRDIF [7] . The structure was refined with SHELXL-97 [8] against F 2 of all reflections.
Non hydrogen atoms were refined with anisotropic displacement parameters. All density between -0.66 and 0.70 e/Å 3 . Geometry calculations and checking for higher symmetry was performed with the PLATON program [9] .
Theoretical Calculations:
The quantum-chemical calculations were all carried out within density functional theory using the Gaussian 03 [10] program at the B3LYP/6-31G(d) level. Earlier, the hybride B3LYP method was reported to provide excellent descriptions of various reaction profiles and particularly of geometries, heats of reaction, activation energies, and vibrational properties of various molecules. [11] Full geometry optimization with subsequent frequency analysis was preformed for compounds 1,2,9 and for the respective transition state structures corresponding to the internal rotation of the 2,3-dimethylphenyl moiety. All of the minimum energy structures showed no imaginary frequencies, while transition state structures showed only a single imaginary frequency corresponding to the internal rotation around C α -C β -bond. All energies obtained from the DFT calculation used for the estimation of activation energies were corrected for the zero-point energies.
The frequency calculations also provided us with the thermochemical analysis using the ideal gas approximation at a pressure of 1 atm and a temperature of 298.15 K. The values of ΔG # 298 reported were calculated at these conditions. The guess structures for the transition states were obtained from the relaxed potential energy surface scan via varying the dihedral angle corresponding to the internal rotation path. The resulting structures were then subject to full geometry optimization. In all cases considered, the low-energy path was the one involving the clockwise rotation of the 2,3-dimethylphenyl moiety in the conformers shown in Figure 1 of the manuscript (i.e. via interaction of the hydrogen atom at the 6 position of the substituted benzene ring and the methyl group at 2 position of the 2,3-dimethylphenyl moiety with, respectively, the lone pair on P-atom and the methyl group of the phosphinine ring).
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